a_ &
HunHemANN NizeoMnE ANz 1y

nIIRAvIIANaz AN Mszdifunemsaeeningitmsiszulanamn
GREEN SOYBEAN FOR EXPORT SIZE AND COLOR GRADER
USING IMAGE PROCESSING TECHNIQUE

Tagy
wellsandn MARINGI
1IN Amen
UWTANYBM grinasin
2A v
2/7%%6
0547
FAUMY s ssamessssssesssossesses rese
mw;tﬁuu ....... 72031 b A1F62122
Jupeudl.m 7§8 2650 Leverereresseveneseenseon,

WHaaniinusiifludiuniiaven s annumingn s In NI sumansiumn
<
TIVIIAINTTUNVAT AUSIANT SUMTAS
aaniumplylagnszeeundudigunmsaanssile

msdnm 2549




saygnilnustinisinu 2549

MAIFINTTUNHAT

aszdrnssumaai doituwmalulatnsssomndudigunmisaiansziia

A A o ad S A , e
(309 (ATedAavINataz it zathuNentsasesn lasTsntsilizylanantw

Green Soybean for Export Size and Color Grader Using Image Processing Technique
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Abstract

The purposes of this project were fo apply the image processing techniques in green
soybean grading by size and color and to preliminary design and fabricate the grader of the green
soybean for export using image processing. The program for grading developed by Visual Basic
C/C++ version 6.0 and OpenCV was used. Another program developed using Mat lab version 6 was
used for calculating mean of hue and standard deviation of green soybean color. The grader
fabricated initially captured green soybean pods on belt images, sent to compile using the grading
program that had efficiency 100 percentages and then sent signal to microcontroller for control
nozzle to shoot green soybeans which had unacceptable size and color. From performance testing,
the systems worked fairly well and had capacity of 11,482 pods/hour by feeding the pods on the
belt which had the velocity of 0.63 m/s and the width of feeding of 28 centimeters and the patten of
the pods was 17 pods in one row. If was indicated from the test that small and medium size green
soybeans should be fed in the direction that their length parallel to the direction of belt movement
for the maximum grading efficiency, 90 and 87.5 percentages, respectively. The large size of green
soybeans should be fed transverse to the direction of belt movement to obtain the maximum grading

efficiency of 75 percentages.
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// This program is developed by Phatcharee KHUMHOM (AJ)
/! GBADIg.cpp : implementation file

#indude "stdafx.h"
#include "GBA.h"
#include "GBADIg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;
#endif

#indude "cv.h"
#include "highgui.h"
#indude "owore.h”

#pragma comment (lib,"cv.lib")
#pragma comment (lib,"highgui_lib™)
#pragma comment (lib,"oxcore.lib™)

// upen appropriating
#define K 8

/ [for converts to sqcm.,
#define PIX 0.0034

//Amray
#define MAX 30

//Calibrate arae

#define SC_N 0.0583 // (1/(480/28))
#define SC_T 0.0588 // (1/(640/37.6))
#define V 63 // (63 am/sec)

I T i i i o ||
// CAboutDig dialog used for App About

class CAboutDlg : public CDialog

{
public:
CAboutDig();

// Dialog Data
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/[{{AFX_DATA(CAboutDlg)
enum { IDD = IDD_ABOUTBOX };
J/DAFX_DATA

// ClassWizard generated virtual function overrides
/[{{AFX_VIRTUAL(CAboutDIg)

protected:

virtual void DoDataExchange(CDataExchange* pDX); // DDX/DDV support
//}}YAFX_VIRTUAL

// Implementation

protected:
/[{{AFX_MSG({CAboutDig)
/I HAFX_MSG
DECLARE_MESSAGE_MAP()
I
CAboutDIg: :CAboutDIg() : CDialog(CAboutDig::1IDD)
{
//{{AFX_DATA_INIT(CAboutDig)
/1Y IAFX_DATA_INIT
}
void CAboutDlg::DoDataExchange(CDataExchange* pDX)
{
(CDialog: :DoDatabExchange(pDX);
/[{{AFX_DATA_MAP(CAboutDIg)
//}YAFX_DATA_MAP
}

BEGIN_MESSAGE_MAP(CAboutDlg, CDialog)
/I{{AFX_MSG_MAP(CAboutDIg}
// No message handlers
//}IAFX_MSG_MAP
END_MESSAGE_MAP()

g
// CGBADIg dialog

CGBADIg::CGBADIg(CWnd* pParent /*=NULL*/)
. CDialog(CGBAD!g::IDD, pParent)
{
//{{AFX_DATA_INIT(CGBADIg)
m_mean = 44, 532f;
m_std = 1.71f;
m_colorTh = 45.9f;
m_sizeTh = 6.8f;
m_checkColor = FALSE;
m_checkSize = FALSE;
J/Y}AFX_DATA_INIT
// Note that LoadIcon does not require a subsequent Destroylcon in Win32
m_hIcon = AfxGetApp()->LoadIcon{IDR_MAINFRAME);
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\{roid CGBADIg: : DoDataExchange(CDataExchange* pDX)
CDialog::DoDataExchange(pDX);
//{{AFX_DATA_MAP(CGBADIg)
DDX_Control(pDX, IDC_LIST2, m_listTime);
DDX_Control(pDX, IDC_LIST1, m_listCen);
DDX_Text(pDX, IDC_EDIT1_MEAN, m_mean);
DDX_Text(pDX, IDC_EDIT2_STD, m_std);
DDX_Text{pDX, IDC_EDIT3_COLOR_TH, m_colorTh);
DDX_Text(pDX, IDC_EDIT4_SIZE_TH, m_sizeTh);
DDX_Check(pDX, IDC_CHECK1_COLOR, m_checkColor);
DDX_Check(pDX, IDC_CHECK2_SIZE, m_checkSize);
[/ AFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CGBADIg, CDialog)
//{{AFX_MSG_MAP(CGBADIg)
ON_WM_SYSCOMMAND()
ON_WM_PAINT()
ON_WM_QUERYDRAGICON()
ON_BN_CLICKED(IDOK, OnStrat)
ON_WM_TIMER(}
//}IAFX_MSG_MAP

END_MESSAGE_MAP()

I T LT
// CGBADIg message handlers

BOOL CGBADIg::OnInitDialog()

{
CDialog::OnlnitDialog();

// Add "About..." menu item to system menu.

// IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & OxFFFO) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < OxF000);

CMenu* pSysMenu = GetSystemMenu(FALSE);
if (pSysMenu != NULL)
{

CString strAboutMenu;

strAboutMenu.LoadString(IDS_ABOUTBOX);

if (IstrAboutMenu.IsSEmpty(})

{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu({MF_STRING, IDM_ABOUTBOX, strAboutMenu);

}

// Set the icon for this dialog. The framework does this automatically
// when the application's main window is not a dialog
SetIcon(m_hIconr, TRUE); /f Set big icon
Seticon(m_hIcon, FALSE); J/ Set small ioon
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// TODO: Add extra initialization here

return TRUE; // retum TRUE unless you set the focus to a control

}
void CGBADIg::OnSysCommand(UINT nID, LPARAM lParam)
{ if ((n1D & OXFFFO) == IDM_ABOUTBOX)

{ CAboutDig digAbout;

dlgAbout.DoModal();

llse

N CDialog::0OnSysCommand(nID, IParam);
}

// If you add a minimize button to your dialog, you will need the code below
// to draw the icon. For MFC applications using the document/view model,
]/ this is automatically done for you by the framework.

void CGBADIg::OnPaint{)
{

if (IsIconic())

{
CPaintDC dc(this); // device context for painting

SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdc(), 0);

// Center icon in client rectangle

int odeon = GetSystemMetrics(SM_CXICON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;

GetClientRect(&rect);

int x = (rect.Width() - odcon + 1) / 2;

int y = (rect.Height{) - cylcon + 1) / 2;

// Draw the icon
dc.Drawlcon{x, y, m_hIcon);

CDialog::OnPaint(};

// The system calls this to obtain the cursor to display while the user drags
// the minimized window.

HCURSOR CGBADIg::OnQueryDragloony()

{

}

return (HCURSOR) m_hlcon;
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void CGBADIg::OnStrat()

{

Iplimage *p_img;

Iplimage *p_outcolor;

IpiImage *p_outsize;

int *xC[MAX], *yC[MAX], *xS[MAX], *yS[MAX];
int *noz[MAX], *ncheck[MAX];

int *tC[MAX],*tS[MAX];

int §;

for(i=0;i<=MAX;i++)

{
xC[i} =0;
yCli] =0;
xS[i] =0;
ySli) =0;
tC[i] =0;
ts[i] =0;
noz[i]=0;

¥

// Read image
_img = cvLoadImage("D:\\Test_bean\\9.bmp~,1);

//Time elapsee in microsecond

TN
double dTick = cvGetTickFrequency();
double dBegin = cvGetTickCount();

// Background subtraction

i
Ipllmage *p_hue,*p_seg,*p_mor,*p_spare,*p_pre;

int width =640;
int height = 480;
int x,y,chanl,chan2;
unsigned char p;
_hue = cvCreatelmage(cvSize(width,height), 8, 3);
ovCvtColor( p_img, p_hue, CV_BGR2HSV);

p_outcolor = cvCreateImage(cvSize(width,height), 8, 1);
p_outsize = cvCreatelmage(cvSize(width,height), 8, 1);

//Converts color

i

p_seg = cvCreatelmage(cvSize{width,height), 8, 1);
UpdateData{ TRUE);

float mean = m_mean;




float std = m_std;

for(x=0;x<p_hue->width;x++)
for(y=0;y<p_hue->height;y++)
{

chanl = ((p_hue—>width)*y+x)*p_hue->nChannels;
chan2 = ((p”seg->widﬁ1)*y+x)*p_seg->nChanneI5;
P = (unsigned char)p_hue->imageData[chan1];

f((abs{p - mean)) <= (K*std))

P_seg->imageDatafchan2] = 255;
p_seg->imageData[chan2+1] =255;
p_seg->imageData[chan2+2] = 255;

}

else

{
p_seg->imageData[chan2] = 0;
p_seg->imageData{chan2+1] =0;
p_seg->imageDatafchan2+2] = 0;

}

}

// Clean noise (Morphology)

N

p_mor = cvCreatelmage(cvSize(width height), 8, 1);
_spare = cvCreateImage(cvSize{width,height), 8, 1);

IplConvKernel *kemnel;
kernel= cvCreateStructuringEtementEx(5,5,2,2,CV_SHAPE_ELLIPSE,NULL);
cvMorphologyEx( p_seg, p_mor, p_spare, kernel, CV_MOP_OPEN, 1);

//Connected component

T
CvConnectedComp comp;
CvScalar newval;

CvScalar lo_dif = cvScalar(0);
CvScalar up_dif = cvScalar(0);
newval.val[0}= O;

for(x=0;x<p_mor->width;x++)
for(y=0;y<p_mor->height;y++)
{
chanl = ((p_mor->width)*y+x)*p_mor->nChannels;
p = p_mor->imageData[chanl];

if( p == 255)

{
CvPoint seed = cvPoint(x,y);
cvFloodFill(p_mor,seed,newval, lo_dif,up_dif,&comp,8);
newval.val[0] += 1;
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int ncon;
int count[MAX];

for (i=0;i<MAX;i++)
count{i] = 0;

for(x=0;x<p_mor->width;x++)
for(y=0;y<p_mor->height;y++)
{

chanl = ((p_mor->width)*y+x)*p_mor->nChannels;
p = p_mor->imageDatafchanl];

for {ncon = 0; ncon < MAX; ncon++)

{

if {p == ncon)
count[ncon] ++;

float size[MAX];

for (i=0;i<MAX;i++)
size[i] = count[i]*PIX;

for (i=0;i<MAX;i++)

{
if {size[i] < 0.5) //get rid of un-wanted thing
{
for(x=0;x<p_mor->width;x++)
for(y=0;y<p_mor->height;y++)
chanl = ((p_mor->width)*y+x)*p_mor-
>nChannels;
p = p_mor->imageData[chanl];
if (p==1)
p_mor->imageData[chanl] = 0;
}
}
}
for(x=0;x<p_mor->width;x++)
for(y=0;y<p_mor->height;y++)
{
chanl = ({p_mor->width)*y+x)*p_mor-
>nChannels;

p = p_mor->imageData[chanl];

if (p!=0)




/I
/1

p_mor->imageData[chanl] = 255;

// Show image before grading

T
cvNamedWindow ("Image”, 1);
cvShowlmage ("Image”, p_mor);

// Color grading

T
ColorGrading(p_img, p_mor, p_hue, p_outcolor,xC, yC) ;

// Size grading
I
SizeGrading(p_outcotor, p_outsize, xS, ¥S) ;

//Calculate Nozzle

T
CalculateNozzle(xC,yC,xS,yS,tC,tS,noz, ncheck);

//SendSignal to Nozzle

T
SendSignaltoNozzle(YC,tS, noz,dBegin,dTick, ncheck);

void CGBADIg: :ColorGrading(Ipllmage *p_in, Ipiimage *p_mor, Ipilmage *p_hue, Iplimage
*p_out, int *centroid_x{], int *centroid_y[])

{

UpdateData(TRUE);

if {m_checkColor == FALSE)

{
p_out = p_mor;
//afxMessageBox("No Color grading™);

}

else

{
int width = 640;
int height = 480;

int x,y,chanl,chan2,chan3,i;
unsigned char p, q, r;
int count{MAX];

CvConnectedComp comp;
CvScalar newval;

CvScalar lo_dif = cvScalar(0);
CvScalar up_dif = cvScalar(0);
newval.val[0]= 0;
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Ipiimage *c_pro = cvCreateImage(cvSize(width, height), 8, 1);
Ipiimage *c_out = cvCreatelmage(cvSize(width, height), 8, 1);

covCopy(p_mor, c_pro, NULL);
cvCopy(p_mor, c_out, NULL);

for(x=0;x<c_pro->width;x++)
for(y=0;y <c_pro->height;y++)
{
chanl = ((c_pro->width)*y+x)*c _pro->nChannels;
p = ¢_pro->imageDatafchanl];

if (p == 255)
{
CvPoint seed = ovPoint(x,y);

ovFloodFill{c_pro,seed,newval lo_dif,up_dif,&comp,8);
newval.vall0] += 1;

}
}

[ [FFRRRRR R KRR R KRRk KRR f f
AfxMessageBox{"Color grading is processing™);

//*********************************************//

float hue[MAX];

for (i=0;i<MAX;i++)
{
count{i} = 0;
hue[i] = 0;
}

for(x=0;x<c_pro->width;x++)
for{y=0;y<c_pro->height;y++)
{
chanl = ((c_pro->width)*y+x)*c_pro-
>nChannels;
chan2 = ((p_hue->width)*y+x)*p_hue-
>nChannels;

p = c_pro->imageData{chanl];
q = p_hue->imageDatajchan2];

for {int ncon = 0; ncon < MAX; ncon++)

{
if (p == noon)

count{ncon] ++;
hue[ncon] += q;
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}
float avghue[MAX];

UpdateData(TRUE);
for (i=0;i<MAX;i++)
avghue(i] = hue[il/count[i];

for (i=0;i<MAX;i++)

{
if (avghue[i] > m_colorTh)
{

for(x=0;x<c_pro->width;x++)
for(y=0;y<c_pro->height;y++)
{
. chanl = ((c_pro->width)*y+x)*c_pro-
>nChannels;

p = c_pro->imageData[chanl];

if (p==1i)
¢_pro->imageData[chanl] = 0;

}

for(x=0;x<c_pro->width;x++)
for(y=0;y<c_pro->height;y++)
{

chanl = ((c_pro->width)*y+x)*c_pro->nChannels;
chan2 = ((c_out->width)*y+x)*c_out->nChannels;
p = ¢_pro->imageData[chanl];
q = ¢_out->imageData[chan2];

if (p'=0)

{
¢_pro->imageData[chanl] = 255;
¢_out->imageData[chan2] = 0;

}

for(x=0;x<c_pro->width;x++)
for(y=0;y<c_pro->height;y++)
{
chanl = ({c_pro->width)*y+x)*¢_pro-
>nChannels;
p = c_pro->imageData[chanl];

if (p == 255)
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CvPoint seed = cvPoint(x,y);

cvFloodFill(c_pro,seed, newval,lo_dif,up_dif,&comp,8);
newval.val[0] += 1;

}

int pix_x{MAX];
int pix_y[MAX];

for (i=0;i<MAX;i++)
{
count{i] = 0;
pix x[i] = 0;
pix_ylil = 0;

for(x=0;x<c_pro->width;x++)
for(y=0;y<c_pro->height;y++)
{
chanl = {{c_pro->width)*y+x)*c_pro-
>nChannels;

p = ¢_pro->imageData[chanl];

for (int ncon = 0; ncon < MAX; ncon++)

{
if (p == ncon)
pix_x{ncon] += x;
pix_y[ncon] +=y;
count{ncon] ++;
}
}

//int centroid_x{MAX];
//int centroid_y[MAX];

for(i=0;i<MAX;i++)
{
if (count[i] 1= 0)
{
centroid_x[i] = (int *) (pix_x[F)/count{i]);
centroid_y[i] = (int *} (pix_y[il/count{i]);

// Show centroid of color grading
i

Cstring msg;

msg.Format{"C%d: %d, %d\n", i, centroid_x[i], centroid_y[i] );
m_listCen_AddString(msg);

UpdateData{ FALSE);
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}

/1 Show image after color grading

I

/* cvNamedWindow ("Colorc_out”, 1);
cvShowlImage ("Colorc_out”, c_out);
cvNamedWindow ("Colorc_pro®, 1);
cvShowlmage ("Colorc_pro”, ¢_pro);*/

ovCopy(c_out,p_out,NULL);

}
}
void CGBADIg::SizeGrading(IpiImage *s_in, IplImage *s_out,int *centroid_x[], int *centroid_y[])
{
UpdateData{TRUE);
if (m_checkSize == FALSE)
{
s_out = s_in;
] [AfxMessageBox("No Size grading™);
}
else
{

int width = 640;

int height = 480;

int x,y,chanl,chan2,chan3,i;
unsigned char p, q, r;

int count{MAX];

CvConnectedComp comp;
CvScalar newval;

CvScalar lo_dif = cvScalar(0);
OvScalar up_dif = cvScalar(0);
newval.val[0]= 0;

Iplimage *s_pro = cvCreatelmage{cvSize(width,height), 8, 1);
Iplimage *s_out = cvCreatelmage(cvSize(width,height), 8, 1);

cvCopy(s_in,s_pro,NULL);
covCopy(s_in,s_out,NULL};

for(x=0;x <s_pro->width;x++)
for{y=0;y<s_pro->height;y++)
{
chanl = ((s_pro->width)*y+x)*s_pro->nChannels;
p = s_pro->imageDatafchanl];

if (p == 255)
{




71

CvPoint seed = cvPoint(x,y);

cvFloodFill(s_pro,seed,newval,lo_dif,up_dif,&comp,8);
newval.val[0] += 1;

X
b

//*********************************************//
AfxMessageBox{"Size grading is processing”);
it b e S S ST

int noon;

for (i=0;i<MAX;i++)
count[i] = 0;

for{x=0;x<s_pro->width;x++)
for(y=0;y<s_pro->height;y++)
{
chanl = ((s_pro->width)y*y+x)*s_pro->nChannels;
p = s_pro->imageData[chan1};

for {(ncon = 0; ncon < MAX; ncon++)

{
if (p == ncon)
count{ncon] ++;

}
float size[MAX];

for (i=0;i<MAX;i++)
size[i] = count{i]*PLX;

for (i=0;i<MAX;i++)
{
UpdateData(TRUE);
if (sizefi] >= m_sizeTh)
{
for(x=0;x<s_pro->width;x++)
for(y=0;y<s_pro->height;y++)
{

chanl = ((s_pro->width)y*y+x)*s_pro-
>nChannels;
p = s_pro->imageData[chanl];

if(p==1)
s_pro->imageData[chanl]} = 0;
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for(x=0;x<s_pro->width;x++)
for(y=0;y<s_pro->height;y++)
{

chanl = ((s_pro->widthy*y+x)*s_pro-

>nChannels;
chan2 = ((s_out->width)*y+x)*s_out-
>nChannels;
P = s_pro->imageData[chanl];
q = s_out->imageData[chan2];
if (p!=0)
s_pro->imageData[chanl] = 255;
s_out->imageData[chan2] = 0;
}
for(x=0;x<s_pro->width;x++)
for(y=0;y<s_pro->height;y++)
{
chanl = ((s_pro->width)*y+x)*s_pro-
>nChannels;

p = s_pro->imageData[chanl];

if (p == 255)
{
CvPoint seed = cvPoint(x,y);

cvFloodFili(s_pro,seed,newval fo_dif,up_dif,&comp,8);
newval.vai[0] += 1;

}
}

int pix_x[MAX];
int pix_y[MAX];
for (i=0;i<MAX;i++)
{

countfi] = 0;

pix_x[] = 0;

pix_yli] = 0;
}

for(x=0;x<s_pro->width;x++)
for(y=0;y<s_pro->height;y++)
{
chanl = ((s_pro->width)*y+x)*s_pro-
>nChannels;
p = s_pro->imageData[chanl];

for (ncon = 0; ncon < MAX; ncon++)
{

if (p == ncon)

{
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pix_x[ncon] += x;
pix_y[ncon] +=y;
count{ncon] ++;

//int centroid_x[MAX];
//int centroid_y[MAX];

for{i=0;i<MAX;i++)

{
if (count{i] != 0)
{

centroid_x[i] = (int *) (pix_x[il/count{i]);
centroid_y[i] = (int *) (pix_y[i]/count{i]);

/1! Show centroid of sizing
I

CString msg;

msg.Format({"S%d: %d, %d\n", i, centroid_x[i], centroid_y[i] );
m_listCen.AddString(msqg);

UpdateData(FALSE);

}

// Show image after size grading
I

cvNamedWindow ("Sizes_out", 1);
cvShowImage ("Sizes_out”, s_out);
cvNamedWindow ("Sizes_pro”, 1);
cvShowlmage ("Sizes_pro®, s_pro); *f

void CGBAD!g::CalculateNozzle{int *xC[],int *yC[],int *xS[],int *yS[],int* nTimeC[],int*
nTimeS[],int *noz[],int *ncheck(])

{

float dXC[MAX],dYC[MAX],dXS[MAX],dYSIMAX];

inti;

// Calibrate picture
I
for (i=1;i<MAX;i++)
{
dxcli] = 0;
dYcli] = 0;
dxsfi] = 0;
dyYs[i] = 0;
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}

for (i=1; i<MAX; i++)

{

int a= (int) xC[i];
dY([i] = a*SC_N;
a = (int) xS[i];
dYS[i] = a*SC_N;
a = (int) yC{il;
dXC[i] = a*SC_T;
a = (int) yS[i};
dxsli] = a*SC_T;

;f( (dXC[i] 1= 0} || (dXS[7] 1=0) )
Cstring msg;
msg.Format("C_S%d: %d,%d\n", i, dXC[i],dXS[i]);
m_listCen.AddString(msg);
UpdateData(FALSE);

}

}

/// Find Nozzle

i

for (i=1;i<MAX;i++)

{
noz[i] = 0;
ncheck[i] = 0;

}

for (i=1;i<MAX;i++)

{
if (dXC[i] <= 0.75)

{
nozfi] = (int *) 1;
ncheckfi] = (int *) 1;
}
else
{
if(dXsli] <= 0.75)
{
noz[i] = (int *) 1;
ncheck[i] = (int *) 3;
}
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if((dXC[i]>0.75) && (dXC[i]<=2.35))

noz[ij = (int *) 2;
ncheck[i] = (int *) 1;

}
else
{
if((dXS[i]>0.75) &8& (dXS[i]<=2.35))
{
noz[i] = (int *} 2;
ncheck[i] = (int *) 3;
}
}

if((dXCTi]>2.35) && (dXC[i]<=4.05))

noz[i] = (int *) 3;
ncheck[i] = (int *) 1;

}
else
{
if((dXS[i]>2.35) 8& (dXS[i]<=4.05))
{
noz[i] = (int *) 3;
ncheck[i] = (int *) 3;
}
}

if((dXC[i]>4.05) && (dXC[i]<=5.85))

noz{i] = (int *) 4;
ncheck[i] = (int *) 1;

}
else
{
if((dxs[i]>4.05) && (dXS[i]<=5.85))
{
nozfi] = (int *) 4;
ncheck[i] = (int *) 3;
}
}

if((dXCi}>5.85) && (dXC[il<=7.65))
{
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noz[i] = (int *) 5;
ncheck[i] = (int *) 1;

}
else
{
if((dXS[i]>5.85) && (dXS[i}<=7.65))
{
noz{i] = (int *) 5;
ncheck(i] = (int *) 3;
}
}

if((XCLi]>7.65) && (dXC[i1<=9.35))

noz[i] = (int *) 6;
ncheck{i] = (int *) 1;

}
else
{
if((dXS[i]>7.65) && (dXS[i]<=9.35))
{
noz[i] = (int *) 6;
ncheck[i] = (int *) 3;
}
}
if((dXCLi]>9.35) && (dXClil<=11))
{
noz[i] = (int *) 7;
ncheck[i] = (int *) 1;
}
else
{
if((dXS[i]>9.35) && (axsfil<=11))
{
noz[i] = (int *) 7;
ncheck[i] = (int *) 3;
}
}
H((IXCIi1>11) 88 (dXCli1<=12.75))
{
noz{i] = (int *) 8;
ncheck[i] = (int *) 1;
}
else
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‘{lf((dXS[i]>11) && (dXS[i]<=12.75))

noz[i] = (int *) 8;
ncheck[i] = (int *) 3;

'{lf((dXC{i]> 12.75) 8& (dXC[i]<=14.55))

noz[i] = (int *) 9;
ncheck[i] = (int *) 1;

else
¢ if((dXS[i]>12.75) && (dXs[i]<=14.55))
‘ noz[i] = (int *) 9;
nchecki] = (int *} 3;
}
}

if{(dXC[i]>14.55) && (dXC[i)<=16.25))
{

noz{i] = (int *) 10;

ncheck[i] = (int *) 1;
else
¢ if((dXS[i]>14.55) && (dXS[i]<=16.25))
¢ noz[i] = (int *) 10;
ncheck[i] = (int *) 3;
}
}

if((dXC[i}>16.25) && (dXC[il<=18))

noz[i] = (int*) 11;
ncheckli] = (int *) 1;

H((dXS[i]>16.25) && (dXS[i]<=18))
{
nozli] = (int *) 11;
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ncheck{i] = (int *) 3;

if((dXC[i]>18) && (dXC[ij<=19.8))
{

noz[i] = (int *) 12;
ncheckfi] = (int *) 1;

}
else
{
if((dXS[i]>18) && (dxS[i]<=19.8))
{
noz[i] = (int *) 12;
ncheck[i] = (int *) 3;
}
}

iF((dXC[1>19.8) && (dXC[i]<=21.6))
{

noz[i] = (int *) 13;
ncheck[i] = (int *) 1;

}
else
{
#((dXS[i]>19.8) && (dXS[[]<=21.6))
{
noz{i] = (int *) 13;
ncheck(i] = (int *) 3;
}
}

if((dXC[i]>21.6) &8 (dXC[i]<=23.35))
{

noz[i] = (int *) 14;
nchedk[i] = (int ¥) 1;

i(dXS[i]>21.6) && (dX5[i]1<=23.35))
{

noz[i] = (int *) 14;

ncheck[i] = (int *) 3;
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if((dXC[i]>23.35) && (dXC[i]<=25.1))
{

noz[i] = (int *) 15;
ncheck(i] = (int *) 1;

}
else
{
if((dXS[i]>21.35) && (dXS[i]<=25.1))
{
noz[i] = (int *) 15;
ncheck[i] = (int *) 3;
}
}

if((dXC[1]>25.1) && (dXCfi]<=26.9))

noz[i] = (int *) 16;
ncheck[i] = (int *) 1;

}
else
{
if((dXS[i]>25.1) && (dXS[i]<=26.9))
{
noz[i] = (int *) 16;
ncheck[i] = (int *) 3;
}
}
if(dXC[i]>26.9)
{
noz[i] = (int *) 17;
ncheck[i] = (int *) 1;
}
else
{
if(dXS[i]>26.9)
{
noz(i] = (int *) 17;
ncheck[i] = (int *) 3;
}
}

if(noz[i] = (int *) 1)
{
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CString msg;

msg.Format{"noz[%d]: %d \n ", i, noz[i));

m_listTime.AddString(msg);
UpdateData(FALSE);

/// Find Time to shoot beans

I
int sC[MAX],sS[MAX];

for (i=1;i<MAX;i++)

{
sCli]=0;
sshi] = 0;
nTimeC[i] = 0;
nTimeS[i] = 0;
}

for (i=1;i<MAX;i++)

{

if((dYCi] 1=0) () (dYS{i] = 0))

{

nTimeC[i], i , nTimesS{i]);

}

HANDLE hComm;

DCB dcb;

char *chCommPort ="COM3";
int vaiRetumn;

byte chBuffer;

unsigned long nReadPort;

sC[i] = (37.6 - dYC[i]) + 118;

sS{i] = (37.6 - dYS[i]) + 118;

//nTimeC[i] = (float *) (sCLi]*V); // v = 63 cm/s
//nTimeS[i] = (float *) (sS[iJ*V); // v = 63 am/s

nTimeC[i] = (int *) (sCTi}/V); // v = 63 cm/s
nTimeS[i] = (int *) (sS[i}/V); // v = 63 any/s

int a=(int) nTimeC[i];
CString msg;

msg.Format("TimeC[%d]: %d \n TimeS[%d]: %d \n", i,

m_listTime AddString(msg);
UpdateData(FALSE);



81

unsigned long nWritePort;

void CGBADIg::SendSignaitoNozzle(int *tC],int *tS[],int *noz[], double dBegin, double dTick,int
*ncheck(])
{

// TODO: Add your message handler code here and/or call default

hComm =

CreateFile{chCommPort, GENERIC_READ|GENERIC_WRITE,O,NULL,OPEN_EXISTING,0,NULL);
if(thComm == INVALID_HANDLE_VALUE)

{
/ / m_listTime = "Ca n't CreateFile™;
//  UpdateData(FALSE);
[fexit{1);
}

valReturn = GetCommState(hComm,&dcb);
if(tvalReturn)

{

// m_listTime = "Check State Com Port Error”;
//UpdateData(FALSE);
/fei(0);

}

dcbh.BaudRate = CBR_9600;
dcb.ByteSize = 8;

dcb.Parity = NOPARITY;
dcb.StopBits = ONESTOPBIT;

valReturn = SetCommState{hComm, &dcb);
if(tvalReturn)

{
I m_JistTime = "Initial Com Port Error®;
// UpdateData(FALSE);
{fexit(3);
}

byte AsdiiSet[] = {Ox41,0x42,0x43,0x44,0x45,0x46,0x47,0x48,0x49,0x4A,

0x4B,0x4C,0x4D,0x4E,0x4F,0x50,0x51,0x52,0x53,0x54);
UpdateData(TRUE);

inti;
double dEnd[MAX},dTime[MAX];
int dDelay[MAX];

for(i=0;i<MAX;i++)

{
dend[i] = O;
dTime[i] = 0;
dDelayli] = 0;
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for (i=1;i<MAX;i++)

{
int test = (int ) (nozfil);

if{test 1= 1)
{

int b = (int ) (tS[i]);
inta = (int ) (tCfiD);
int ¢ = (int } (nchecd{i]);

dEnd[i] = cvGetTickCount();
dTimeli] = ((dEnd][i] - dBegin)/dTick);

CString msg;

msg.Format("TimeC[%d]: %f \n", i, dTime{i]);
m_listTime.AddString(msg);

UpdateData{ FALSE);

if(c=1)
dDelayfi] = 10000; //(int ) ((a*1000) - dTime[i});

iffc = 3)
dDelay{i] = 60000; //(int ) ((t*1000) - dTime[i]);

/1 SetTimer(test,dDelay[i],NULL);

for{int j=0;j<700000000;j++)
for(int h=0;h<700000000;h++)
for{int r=0;r<700000000;r++)
for(int e=0;r<700000000;r++)

¢ intc = j++;
intv = h++;

/i intw = r++;

/ int n = e++;

¥
switch(test)

case 1 : WriteByte(AsciiSet[0]);
break;
case 2 © WriteByte(AsciiSet{1]);
break;
case 3 : WriteByte(AsciiSet[2]);
break;
case 4 : WriteByte(AsdiSet{3]);
break;
case 5 : WriteByte(AsciiSet[4]);
break;
case 6 : WriteByte(AsciiSet| 5]);
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break;
case 7 : WriteByte(AsciiSet[6]);
break;
case 8 : WriteByte(AsciiSet[7]);
break;
case 9 : WriteByte(AsciiSet[8]);
break;
case 10 : WriteByte(AsciiSet[9]);
break;
case 11 : WriteByte(AsciiSet[10]);
break;
case 12 : WriteByte(AsciiSet{11]);
break;
case 13 : WriteByte(AsciiSet[12]);
break;
case 14 : WriteByte{AsciiSet[13]);
break:
case 15 : WriteByte(AsciiSet{14]);
break;
case 16 : WriteByte(AsdiSet[15]);
break;
case 17 : WriteByte(AsciiSet{16]);
break;
case 18 : WriteByte{AsdiSet{17]);
break;
case 19 : WriteByte(AsdiSe{18]);
break;
case 20 : WriteByte(AsciiSet{19]);
break;

CloseHandle(hComm);

¥

BOOL CGBADIg: :WriteByte( byte byteb)
{
//iByteswritten=0;
if(WriteFile(hComm,&byteb, 1, &nWritePort, NULL)==0)
retum FALSE;
else
retumn TRUE;

¥

void CGBADIg::OnTimer{UINT nIDEvent)

{
// TODO: Add your message handler code here and/or call default

CDialog: :OnTimer(nIDEvent);



MAHUIN Y

gd71¥031U3unI) camara

// This program is developed by Phatcharee KHUMHOM (AJ)

// CameraDlg.cpp : implementation file

#indude "stdafx.h"
#incddude "Camera.h”
#indude "CameraDig.h"
#indude "1394Camera.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[} = __ FILE_ ;
#endif

#include "cv.h"
#include "highgui.h"
#indude "oxcore.h”
#include "cvcam.h”

#pragma comment (lib,"cv.lib")

#pragma comment (lib,"highgui.lib™)
#pragma comment (lib,"cxcere.lib™)
#pragma comment (lib,"cvcam.lib™)
#pragma comment (lib,"1394Camera.lib")

/I adjust parameters to your needs
#define CAM_RES_WIDTH 640
#define CAM_RES_HEIGHT 480
#define CAM_RES_CHANNELS 3

//buffer for temorary storage of frame data

unsigned char buffCAM_RES_WIDTH*CAM_RES_HEIGHT*CAM_RES_CHANNELS];

LT T T T T T T

// CAboutDlg dialog used for App About

dass CAboutDIlg : public Chialog
{
public:

CaboutDig();

// Dialog Data
J/{{AFX_DATA(CAboutDIg)
enum { IDD = IDD_ABOUTBOX };
//Y}AFX_DATA
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// ClassWizard generated virtual function overrides
JH{{AFX_VIRTUAL{CAboutDig)

protected:

virtual void DoDataExchange{CDataExchange* pDX); // DDX/DDV support
J/YYAFX_VIRTUAL

// Implementation

protected:
//{{AFX_MSG(CAboutDIg)
{YIAFX_MSG
DECLARE_MESSAGE_MAP()
o
CAboutDIg::CAboutDIg() : CDialog{CAboutDlg::IDD)
{
J{{{AFX_DATA_INIT(CAboutDIg)}
//Y}AFX_DATA_INIT
}

//camera object of the 1394CMU driver

C1394Camera Camera;
void CAboutDlg::DoDataExchange{CDataExchange* pDX)

CDialog: :DoDataExchange(pDX);
//{{AFX_DATA_MAP({CAboutDIg)
[/ YYAFX_DATA_MAP

}

BEGIN_MESSAGE_MAP(CAboutDIg, CDialog)
JH{{AFX_MSG_MAP(CAboutDIg)
// No message handlers
1 IAFX_MSG_MAP
END_MESSAGE_MAP()

I T T
// CCameraDlg dialog

CCameraDlg::CCameraDIg(CWnd* pParent /*=NULL*/)
: CDialog(CCameraDlg::IDD, pParent)

{
J/{{AFX_DATA_INIT(CCameraDlg)
/] NOTE: the ClassWizard will add member initialization here
//}YAFX_DATA_INIT
// Note that LoadIcon does not require a subsequent Destroylcon in Win32
m_hlIcon = AfxGetApp()->LoadIcon(IDR_MAINFRAME);
}
void CCameraDlg::DoDataExchange{CDataExchange* pDX)
{

CDialog: :DoDataExchange{pDX);
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J/{{AFX_DATA_MAP(CCameraDlg)
]/ NOTE: the ClassWizard will add DDX and DDV calls here
//YYAFX_DATA_MAP
}

BEGIN_MESSAGE_MAP(CCameraDlg, CDialog)
//{{AFX_MSG_MAP(CCameraDIg)
ON_WM_SYSCOMMAND()
ON_WM_PAINT()
ON_WM_QUERYDRAGICON()
ON_BN_CLICKED(IDOK, OnCamera)
[/VYAFX_MSG_MAP

END_MESSAGE_MAP()

il
// CCameraDig message handlers

BOOL CCameraDig: :OnlnitDialog()

{
CDialog::OnInitDialog();

// Add "About...” menu item to system menu.

// IDM_ABOUTBOX must be in the system command range.
ASSERT((IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX);
ASSERT(IDM_ABOUTBOX < OxF000);

CMenu* pSysMenu = GetSystemMenu(FALSE});

if (pSysMenu != NULL)

{
CString strAboutMenu;
strAboutMenu.LoadString(1IDS_ABOUTBOX);
if (!strAboutMenu.IsEmpty(}))

{
pSysMenu->AppendMenu(MF_SEPARATOR);
pSysMenu->AppendMenu{MF_STRING, IDM_ABOUTBOX, strAboutMenu);

}

/] Set the icon for this dialog. The framework does this automatically
]/ when the application’s main window is not a dialog
SetIcon{m_hIcon, TRUE}; // Set big icon
SetIcon{m_hIcon, FALSE); // Set smal! icon

// TODO: Add extra initialization here

return TRUE; // return TRUE unless you set the focus to a control
}

void CCameraDlg: :OnSysCommand{UINT nID, LPARAM IParam)
{
if ((nID & OxFFF]) == IDM_ABOUTBOX)

CAboutDIg digAbout;
digAbout.DoModal();
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CDialog::0nSysCommand(nID, IParam);

/{ 1f you add a minimize button to your dialog, you will need the code below
// to draw the icon. For MFC applications using the document/view model,
// this is automatically done for you by the framework.

void CCameraDIg::OnPaint()

{

if (IsIconic())

{
CPaintDC dd(this); // device context for painting
SendMessage(WM_ICONERASEBKGND, (WPARAM) dc.GetSafeHdd(), 0);
// Center icon in dient rectangle
int oxIcon = GetSystemMetrics(SM_OQCON);
int cylcon = GetSystemMetrics(SM_CYICON);
CRect rect;
GetClientRect{ &rect);
int x = (rect.Width() - odcon + 1) / 2;
int y = (rect.Height() - cylcon + 1) / 2;
// Draw the icon
dc.Drawlcon(x, y, m_hIcon);

}

else

{
CDialog::OnPaint();

}

}

// The system calls this to obtain the cursor to display while the user drags
/{ the minimized window.
HCURSOR CCameraDlg::0nQueryDraglcon()

retumn (HQURSOR) m_hIcon;

}
void CCameraDlg::OnCamera()
¢ f(Camera.CheckLink() '= CAM_SUCCESS)
¢ AfxMessageBox("\nNo Link.");
}
i{f(Carnera.InitCamera(TRUE) 1= CAM_SUCCESS)

AfxMessageBox(™\nlnitialization failed.™);
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}

if(Camera.SetVideoFormat(0) != CAM_SUCCESS)

¢ AfxMessageBox{ "\nCould not set video format.");
}

if(Camera.SetVideoMode(4) 1= CAM_SUCCESS)

AfxMessageBox(™\nCould not set video mode.”);

}

ifl Camera.SetVideoFrameRate(3) 1= CAM_SUCCESS)

{ AfxMessageBox(™nCould not set frame rate.”);

}

if{Camera.StartImageAoquisition() != CAM_SUCCESS)

{ AfxMessageBox(™\nCould not start image acquisation.”);
}

if(Camera.AcquireImage() != CAM_SUCCESS)

{} AbMessageBox("\nCould not acquisation image.");

cvNamedWindow( "Source”,1);

Iplimage *Image = cvCreatelmage{ cvSize(CAM_RES_WIDTH, CAM_RES_HEIGHT), 8,
CAM_RES_CHANNELS);

int Img_nL = Image->height;
int Img_nC = Image->width*Image->nChannels;

Camera.getRGB( (unsigned char*)Image->imageData,Img_nL*Img_nC};

cvShowImage("Source”, Image);
cvWaitKey(0);

Camera.StopImageCapture();
cvReleaselmage(&Image);
cvDestroyWindow("Source”);




MAHUIN A

#3uve41U3un3 Finding Color Bean

// This program is developed by Phatcharee KHUMHOM (AJ)

% Find Mean Hue
I = imread (D\ANCL.)pg’); /[ @unm Input

Imshow (I); // uamplnmidy

H=out(:,:,1);

meanH = mean(H);
meanH = mean {meanH);
meanH

out = rgb2hsv(l); l

// dnnadnadod Hue nasdh

% Find Histograme ~
I = imread ('D:\A1.jpa');

out = rgb2hsv(l); . // wiaTaunm
H=out(:,:,1);
imhist{H)

% Find std ™
I = imread ('D:NANCL.jpg"); .
out = rgb2hsw(I); /1 widndsonnnnesunasdd
H=out(:,:,1); >
st = std (H);
mean (st)




MARKIN 3
#7103l 5uNIURY Microcontroller

// This program is developed by Penthida KOOHASANEH (Pui)

#include<at89x52.h>

sbit Outputl = P0O"0;
sbit Output2 = pO~1;
sbit Output3 = P0~2;
sbit Outputd = P0~3;

sbit Cutputs = PpP0~4;
sbit Outputé PO~5;
sbit Output? = P0"6;
sbit Outputs PO~7;
sbit Output9® = P1~0;

sbit Outputlo = P1~1;
sbit Outputll = Pi~2;
sbit Outputl2 = P173;
sbit OQutputl3 = P1°4;
sbit Outputlq = P175;
sbit Outputl5 = P1°6;
sbit Outputlé = P1+7;

sbit Outputl? = pP2~0;
sbit Outputls = p2~1;

sbit Cutputl9 = p2~2;
sbit Qutput20 = p2~3;
sbit Chkls = P3°2;

unsigned int DelLop:
unsigned int delay = 3000;
unsigned char dat;

J ek drk ke sk e oo ok ke ke ke gk e e ko e o ok ke ok ok e ok ok o o e e o ok e e ke o e ko ok ok ok e o ok ok ok ok ok

void serial{void) interrupt 4
{
if (RI}
{
RI
dat
}

0;
SBUF;

If

if (TI1)

//**-i****i*******************i***ii***l—i***********ir**

void Delay 200uS (unsigned int DellLop)
f

TRO = 1;
while(DelLop—-)
{

while (!TFO);
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TFO = 0;
}
TRO = 0;
dat = 0;

H

//****************************************************

void main{void)

{

PO = 0x00;
P1 = 0x00;
P2 = 0x00;

SCON = 0X50;
TMOD = 0X22;

TH1 = (0XFD:;
TL1 = 0XFD;
TI = 0;

RI = 0;

EA = 1;

ES = 1;

TR1 1:

THO = 0x48;
TLO = 0x48;
while(l}

{
// Delay 200uS(5000);
// Chkls = ~ChklS;

switch (dat)
{
case 'A':{ Outputl = 1; Delay 200uS(delay};Outputl = 0; break;}
case 'B':{ Output?2 = 1; Delay 200uS(delay);Output2 = 0; break;}
case 'C':;{ Output3 = 1; Delay_200uS(delay);Output3 = 0; break;}
case 'D':{ Outputd = 1; Delay_200uS(delay};Output4 = 0; break;}
case 'E':[ Outputb = 1; Delay 200uS{delay);Output5 = 0; break;)
case 'F':{ Outputé = 1; Delay_200uS(delay);Outputé = 0; break;}
case 'G':{ Output? = 1; Delay 200uS(delay);Output? = 0; break;}
case '"H':{ Output8 = 1; Delay 200uS(delay);Qutput8 = 0; break;}
case 'I':{ Output9 = 1; Delay 200uS{delay);Outputd = 0; break;}
case 'J':{ Outputl0 = 1; Delay 200uS{delay);Outputl0 = 0; break;)
case "K':{ Outputll = 1; Delay_200uS(delay);QOutputll = 0; break;]
case 'L':{ Outputl2 = 1; Delay 200uS(delay);Outputl2 = 0; break;}
case '"™M':{ Outputl3 = 1; Delay 200uS(delay};Outputl3 = 0; break;])
case 'N':{ Cutputld = 1; Delay:200uS(delay);Output14 = 0; break:;}
case '0':{ Cutputl5 = 1; Delay_200uS(delay);Outputl5 = 0; break;}
case 'P':{ CQutputlé = 1; Delay_200uS{delay):Qutputlé = 0; break:;}
case 'Q':{ Cutputl? = 1; Delay 200uS(delay);Qutputl? = 0; break;}
case 'R':{ Outputl8 = 1; Delay 200uS({delay);Outputl8 = 0; break; }
case 'S':{ Outputl9 = 1; Delay 200uS(delay);Outputl9 = 0; break;}
case 'T':{ OQutput20 = 1; Delay 200uS{delay);Output20 = 0; break;}

default : break;
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